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ABSTRACT : 

PROBLEM TO BE SOLVED: To produce a substrate for growinq 
a GaN-based crystal 

capable of efficiently providing a high-quality and 
thick-film GaN-based 

crystal substrate without enclosing defects such as 
dislocation and to provide 

a method for producing the GaN-based crystal substrate 
using the substrate. 



SOLUTION: A masking layer 2 is partially provided on the 
surface of a base 

substrate 1 to form masked regions 12 and unmasked reqions 
11 . The masked 

regions 12 and the unmasked regions 11 are in a 
periodically and alternately 

repeated pattern and at least the repetition of the growing 
GaN-based crystal 

in the <ll-20> direction is included. The width of the 
masked regions 12 in 

the repetition in the <ll-20> direction is B and the width 
of the unmasked 

regions 11 therein is A to satisfy 1 μm&le,-B5cle;20 mm 
and 1 

μm≤A+B≤25 mm, especially A&le,-B. Thereby, a base 
substrate without 

waste can be utilized and the GaN-based crystal more 

quickly covers the top 

surfaces of the masked regions 12 . 
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im% 11 g a nmfktfmtjmK^-zmm 

Sfr<--Xg&i±tZfm-t& G a N^tSSco < l l - 2 
0>#ffl'\^9®L£^&<fci^tfiOT*>'5. 1 
< 1 1 -20> ^[^c^ijjgLtfcftSvx^^co 

. fe£ B t L#VX ?#«&7>|I£ A t t £ . 1 u m S 
Bg 2 0mm, ljum<A+BS2 5mnu TifeSit 
£#»fc-#-&G a N^jg^^SS. 
[f&fcSl2] A<BUSH*]|liBioGaN«g 

[H3SI3] VX^««fc^vXi?M«fc*9tfci^i 

l-20>^i6it-a:L^^J:3fc. ^oJSKfc^sj: 

CO&tWH&. < 1 1 - 2 0 > *l&lttt3{trSir[6lT* 

[its«5] ^xrmmtitvxfmmttf. 

•Jig UV-y t %->x\^mm l ESog a nm 
imm6] ^xtmmmvxrmmttf^ 30 

* m$m i lea^G a n^^^^« o 

m Gay Alz N 0SYS1 % O^Z 

mac aNm&mmms.. 

^tLTVX^B±^SdiT*GaN«JSai^j£ft 40 
£ SlgSr^Tf S £ t Zmkfth G a N^fe^SS 

[0001 J 

[f&^«0Ji-fS88g#»] GaN^IS^ft 
C0002] 
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4 Yfmnt?*i,*mm <ar. hvpe> tg 

*i:LT. ^T'fT'fflRfcfU. LGO N 

lao, zno. s i cm<m&m^t:*) . um& 
wmRm^t:*). mvmmmzvxtzmzo 

[0003] 

[fS9!#»?&Utpfc-rSf|ig] U>L&*^ GaN 
10 ^te H 1.^ffMlSft-rst, GaNSfe^t-9-7r^rS 

&twm%mLVfmfflm<om^t>miz2±co 
GaN^s,a*m^»s*t^ 

T±#^(1X10 9 cm-MxiO'«cm-!)Sg 

SRi/ovsrv* <*&?^^) mx-fmz-<ttv§&\z 
%&.-t&xmx'i>*). ztit>&mi&ikm?$>zt:ib 

[0004] *a«9!«. «gT\ UfrfcftMrifosttl 
* rt£ L&UiS,&fr=5:G a N^S«J < ^ - t 

N^fflgcoKii^^ » t £ B « t . 
[0005] 

» < 1 ) g a Nm&mmm%*-xmm<?>H$£ 
ttHMcommiz. •?x?ffi&t#vx?m®tzmtfL 

-?hi.oliZ-?X9mii : Wittt>ti^ •?x?ffltzti&stco 

mfrt>&mmizG a Nmfk&m in^^m^ 
-?x?imkft'?x?m®ti±. mmtz^K 
mw^-yt^xtio. zmmm»*)& 

Ui. m£K-xm&±iZfm-tZGaNMm&cr> < 1 

1 - 2 0 > m^m *}Mi£'j?%< k i>%tti>cr>x~i> 
0. <i i-2o>nti>\'vm t )&uztm&-?x?m. 

**7)te5rBtL*VX^^«(iJ-Afc-tSt§. 1 ft 
0 mSBS2 0mnu Um<A+BS2 5mm, T'W 

[0006] (2) ASB-C*|,1JE<1) feafooGa 

[0007] ( 3 > -?x?mufrx?m®tmiz 

<1 1 -2 0> ^rffiit— gtL^rt^dfe:^ ^ott^t^ 

oTi>s±E ( 1 ) faaoGaNi^Sajfciifliaig. 

[0008] ( 4 ) VX7#Bgfc *VX^«lioit*IW 
» ^Ofi^^rSj^ <1 l-2 0>*|6ltit3S^-^|fi, 
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•e£>s±iE ( 3 ) tascoG a Nm&&f£.mm%. 

C0 0 0 9] <5>V*?«*fc*|r**?f&|fc# s # 

[00 10] (6) ^*9fMk.fFr*9<BmtV. & 

J: 32tS(^3*iTHII»^0«U'V-yt4-5 
T V* JJE ( 1 ) Et<7)G a NjRgjil££HJ£E. 1( 

[00 11] ( 7 ) ^-XfflK# % 'J?%<tt>*(0m 
ft I nx Gat A 1 z N (OSX^l, OgYgl , 0 
^ZSl, X+Y + Z=l) frt>%&l>CDTf>&±k 

( 1 ) mm<?)G a N^g^*fflS«„ 

[0012] (8)±1E(1)~(7) Wvf*ia>£f2 
Sc7)GaN*IS^*ffl^«^ffl»,\ gt««Lh^VX 
?®#£ajf&£fc LT-?X^fl±5-So^-CGaN^Jg 

mzimz-tt&xmz#tz>z t *,g aN 
mg&mLcosimijm. 

[0013] 20 

S^^Bo^4^co$7-}ga (hk i l ) izi^xm 

zwi-wwit ( i - i o o ) tms. 

U 6E£3Hff5rBnfc txt tftS^-trtt { l - 1 o 
0 > fcSSt 2.. ££ x roE { 1 - 1 0 0 } HfcfiB-C 30 

*^>cmz¥fi%mzmstt)£*tibT < 1 1 -2 0 > 

t ^-r^ .it (l-ioo) ffifc:*E3r:J5i6jii 
C1-100D . ^ftfc^&tfi^frg* <1-10 
0>fcU (1 1-20) ffifcfijt&tfiSjIi Cl 1-2 

0 ] . -5-itt^«^i6i<7)^^ < 1 1 - 2 0 > b$<M 

m^mtz^xmti. 

[00 141 r~?X9W&i b r#v***Wj |i. t 
tt^-xa^ffl (S^-XS«0S±tGaN^|SS<3D 40 

uwsimn^ix&^ztemmmnim) 

[0 0 1 5] *^B^^ ftfcGaN^&fc-^r 
^GaN^a«<7)^7-/^*mtfC. 04 (a) 

1 tfftfcG a NSftAl 3 0 ^-xa«cjB 
^tC:5tLTf-77^>fXOGaN^|£ H ^3 0^^ta 50 
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X^Z> (*#SPF7-2 73 3 6 7#&$g) . 

[ooi6] *<m*m%t>tfi*: bEmk*ht&i 

^ffiWt^3-y-JtGaN^te^fl30S-S^>fc:^ 
04 (b) fcjjcfiofc:. Jf£;fr|fi]jt'{fc 
#GaN^teS«3 0*>^VX^S2±^ifii{tT 

) [0 017] Sfcfc. GaNjWfll30fc»t*Ga 

£A£-T£tH£P%6jP, 04 (b) tc^TJD< ^ vx 
^«W1 2fcl±S**l[t*4TJt (JfcH-#ffi) j&s&ftL, 

ifcO«frl»]cojfcg£ § htzmbZ t , 04 ( c ) fc^tT 

*0<. GaN^&fcL ^VX^fgl 2 5-^fc 
93 1 9 **£floJPH«0G a N XtiAJf 3 

[ooi8] *%*mt>\±. 04 (b) fc^r 

G aN3mM,tf~?X9m*md J: 5 fcattriftp^ 
ffiS-f&«-^. -e^^SEStt < 1 1 - 2 o > Sri^A^) 

«**qtt#< . mic < i - 1 o o > 
z<o-?A9tmb#vx9mme>^miz. 

A < G a N*te 8 B H 2:©jSL#l,refil*5*S £ £ £ £v tff 
[0019] fljl^ GaNjRI&a* <1 1 - 2 0 > ^ 

®mimv±tz±* < t of t,i^T*s . v 

[0 020] Z.tlt>V> fifth. ^X9WkbH^X9m. 
«fcOH9jIL^-yj^ ^-XMLhtGaN^ 
Afrjftil$ *t fc § <7)iEG a NXtyiA < 1 1 - 2 0 > 

T. £<0<1 l-2 0>^[6)^O^'5i5LfcfettSVX 
l/imgBS20mm. l/im<A + Bg2 5mm N fc 

■C*. ^J:<GaN^IS H |5-» f KL»S. 
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[0021] 

&%£k&mimico--m£7jk-t&mme$>~>x. mi 
a. mi (a) <omL%m't><r)xj]iii}frt,M£:m~ct> 

2mvx?mii ltimtftetiT^z. 
[00221 mmomxa. ^x^mtwm^^m. 
ttxi&mtimmzmsits^xamztixuz,. z 
tuzi-,x. •?x?mmi2bft'?x?mmibit* 

izwrnfemtt % <om$.t %&£o mKtzBf&ztLX 
mm%m*)&irt?-yt%~?x\,^. a*, mmo 

■mtt. g a Nmm&cr) < 1 1 - 2 0 > *m 

bM^-fiHf*]. BP*>. < 1 - 1 0 0 > *|fijfc:®&r* J: 
ovx^«2*^«§tiT^S <> *mHi. 

-Txtmmco® ( < 1 1 - 2 0 > #ifi](?5(i. # 
te) *BtL*v^^s«<o<i (Btmm. <n-2 

0>Jjfa<7)M. : &m)t:Ak-?Z>tZ. ljum^Bg2 
0mm x Um<A+Bg2 5mm s i-f6i><DT& 

[0023] V^ifeli, G a N^&tftfJi-rfjg* 

fiS*MKc8UHS;fc"0**, -fr7r-f7\ Si 

6H-SiC£«L mzcmy~7T4TmR¥&£ 
L\\ ±tiZtie>#fi<?MMtz^ G aN^^bcOWF 



[ 0 0 2 4 ] <-xmRl±. JfcR^-frS G a N£ 

18-tL\,\ Z<r)£oZMfrt>^ K-x£ffl±. <b 
fc-?-tf)SJi#I nx Gaj A 1 z N (O^XSl, 0^ 
YS1. 0SZS1, X+Y + Z=l) 36»6*&fc®*i 

W6*L4. jlftWfclis i^r^TMLtK. MOV 
P E^fci "5 Z n CK>A 1 N^c7)/\*«y 7 r JI, RV G a 

NxaGaA i Nmmmmmuzhcwmzm 

±£A£3-££ G a N jKtfclrt(aKfclc%£-*- 

[0025] zti8Me)$mfrt>temm 



etitHiMftb LX Si. Ti, Ta, Z r^flDSflSBK^ 
IWHW»«0!*8*ii. Efc. ®®&£Bth.&t&lzi8. 
MB^v+yjm&Mmi&Utes i o 2 §i#jffig 

[0026] v^?II4, M*.tfXgSIE*. 

CVD^WSSifcj; 9£fi££66*a» J: ^fcBjftu* 

[oo2 7] ~?x?m<m$w-y. m*>. ~?x?m 

b # COKG a Ni&fe&T) < 1 1 - 2 

v*. Hiosttu. -?x?mmtifrx?mmtimiz 

BW*St»«r*->T. ffl*<03?# <1-100>*I«J 
S J: 3 fcaWS/iTV^ . iWi, < 1 1 - 2 

20 

[0028] ^X9WAtfF7X99A'tffm*)mLf^ 

*->\±. mimmmmmfcm$-t>*i:him 

mvt>iXi>. H2 (a) fcStf\fc3fc» 
< 1 - 1 0 0 > *«lc*f LTA* <9 *«t LTSVS J: 3 

6W6*»flfJtdR:» <1 l-2 0>*|6i^t,fflB!|jEL< 

02 (a) {C^fidtC. <1 1 -20> *|6jtC-PV^T 
30 ^v^^«««og5:BtL. *v^^ftW^S*Ak"r 



[0029102 (a) <OimZ388lX. H2 (b) 
t^Tiat. ~?X?ffl£tft-?X?m)£b<Vl3k')ML 
n?-ya^ iS7??ffym£Ch-?Xi>*\,\ zvmc 
VdT&oTl. H2 (a) £BS£. <ll-20> 
^TA^<>SMjELv4iO£L«cfiPdEL. <ll-20> 

Ote?:Afc-t5„ ^fc. @2 ( a ) CDSKfcK^-T. 

40 -/T*->TfcJtH. 

[0 03 01 ifcS&fc. 7X?iSt^7^^t 

^OSU^-Xi. @2tc*t^J:d^Big J ^^ 

iztimmm&£»nt< . H3 ( a ) , ( b > tc^-j: 

mzM3 ( b ) coffi«T'{i. < 1 1 - 2 0 > *[6jfc 
50 t^roxv^. ifc-E-coffi, 
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[0031] zti^xtmmbitvxtmmtvm 

< . * a t b t oita^fc-f 
*\ BsoAtBtcofflt^L-c^itsaa^ wm.m 

[0032] <i i-2o>uti¥Kcmmuzm& 
vx 9 mm^B t . it~?x mm>WiA t (m&n. 

l^mgB^20mm, l/zm<A+BS2 5mm, X 

*n*±(mm*ffimLTmmmmtzjstti 
^zznmfo*t>mm*Lii£\,\ BW2o mm 

j£* s SSfc&'K it:. A + B(C*ftSB<75M&#fH*t 

[0033] ^-xmLt<om^fvfi:mm$mrt:<m 

tftf&Lv*. ZlxhcmfamfrT-l*. A+Bfc: 

itrSBOi!|^£5 0%~9 9. 998%, #£50% 
~99. 9 8%k-tS«*f|F4U». A + Bfcj^SB 
<08te#9 9. 9 9 8%2rfi;t6fc, A#/h3<&>3jg 

<^tGa NSffe&tfvX ?%mmd MZ^ttm 

w?&mz%z. 

[0 0 34]*^Bgc0GaN^R(7^it*^i^ HP 
iffiHOG a N^JlJ&gJBgJgfrffivyt G a Ni£gj&£ 
J«^^S!JS*ffiTftS. GaNi&feJI^Jfcgfci. * 

s-^ftst. H4 (a> jcst-j^t. -?x?mm±(?) 

ffliG a N^&fc J: oT3t»$it. $ £>£04 ( b ) 
fcTjrf «£ 3 1 . G a N&Jg£t±v;*;?Jl4)_tffiJ: 9 t>i§ 

<»aj-rs. ^<ot#. GaNimmtn^fii (cm 
^'»rc^< „ mmiii&pmBziiimat txm 

£fci-£>J&K*&&fc-&sgU ov>ttt@4 ( c ) Kjtc-?- 

JfcH#ll£^LT*T#. GaN^JS^^^fLi,. - 
OGaN^tef^-^fljijajL-C. *fc«^-XfflK 

[0035] «fiWfc J: 5Ga N^MSjggffl^Lhfc 
Jg^il^GaN^e^Bflli, @4 (c ) £^£3 

^x^mmtzmttzmizmm^mim s 
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#S*l&<ri: U»U 'J?%<ti>'?X?m2±. 

(=-?x?<m) \iz®MLt:m\s.. mm<mm m 

=5rV >ffi#>T SiftR&ttfiT* h . L*>feGaN«IS^a 

10 fe^^fflaSifcGaN^te^J-fig^-g-scttj; 
^- i'J^.t'J^ffiWcOiaE^GaN^ea^ 

[0036] GaN*tSil& ^1 m Gay Ah N 
(0SSX3S1, 0SYS1, 0SZS1. X+Y+Z= 

i ) rikfcZHzit&wmfrx'hh. #c wjssk 

[0037] GaNZktti&nfg&mtZHWifflmii 
=5r<. HVPE. MOVPE. MBE^t'^t^^ 

20 ^J^^S^Aif^U^,, 

[0038] ^IfcHjomtrffifc: J: ot#f.W:GaN 

6&3eSB35&l/mg£j&£-f5 l lfc-C. LED^»LD^ 

[0039] 
[SlStft] 
*H^1 

■&2-fy?- % Jf$3 30/xm % Cffi^7T'fT£«Ji 
fcl. MOVPE^B2rffi->T. f?2 0nm<0AlNA' 
30 >/7rS£fiia«S§-fr s ^Tl. 5//m<7)GaNaf 

Hlt^-fctd^^^^^mt^.td. Si0 2 

SKHfci&GaN^teSfiESfflffiS^^. 7X^S 

< 1 - 1 0 0 > *|6jtSlXS^Rt LT^JKL. JP 
$*«0. 5^em^c7)(@ (=vX^««cOi|iB) £1 0 
0,unu (=#VX^««c7)liA) $■ 1 Oju 

mtLT. A+Bfc::Sfr3-SB<98!l£-£9 0. 9%i:L 

40 [0040] JJET^fTJtGa N|g^^ffl»g£ H 
VPEi|g(ci|«L. 5 0^m/hr«7){£#MSTGa 
Nfef^B^JfegS-i^fc*^ SS2 0 0*im<?DG 

GaNtga«(Efl[^S$:TEMtTSfllL!tt«r-» > . 1 
0* cm-iaTlzlSMLX^im&SmZtLt:. f7r 

[OO41]HSS0(2 

-7X^««cO(iBS- 1 junu ^7^^fiHK>IHA« 1 

0 mtLX, A+Bfcm-&B<m&Z50%tLX:Zt 
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HvpEmmizmmi. mfemibmoGam&k 

ftX3 0jmi&M2ititbZ?>. 2 5 J um<0GaN{g B H B 
tflfcftU ¥%9ftft®g&l/2fc:ffiJSLTV^. •? 

tX. 1 u mitciS t-f&Zk im&X'f) &Zt tfhti^ 

it. tit, b/ (a+b) tf*z<wih.wmmm io 

[OO42]Hte0B 

mblX. A+BliZfttZ,B<rffltiZ9 9. 9%b Lit 

zktmu. m&aitmmizLx. xmuzxzG* 

«£HVPE§SSfc§|gU lOOjum/hrOGaN 
J$.M3kftT'6m3!mZitt:bZ?>. BZ6OOum0) 20 

GaNtumm&zkWtitf&t. ~?x?mmz®.&L 

itG a NifePB^gflggg^T E MfcTfFttUrfc £ 
10* cm-«JaTtfflSLTV^. 1^7r>frSS^®f 

-?*?«$<7)«lB2-2 0miiu #VX;?S«0<gA£ 
0. 5/tmfcLT, A+B\iZftt&B(rm&Z9 9 . 9 

9 8%ttitzkimii. mmmitmmizLx. 
wtzi&Gamttimmmsiznti. ;©GaNs 30 

l&FaJ&gffl^fcHVPEfgBtCigWU lOO^m/ 
hr(OGaN««Mn 1 OlSfafcKS^fc.r 3, 
JJSl lmm<7)Gam§mZ%?>Zt&lii$Ut. ~7X 

^fm<mmtpt>\iG a Nig&^mfrfitcv^jii* 

5&tzm-oXfmLit. #&#UtGaN*Si&4>£<a3&g 
^TEMTSfflltfcfci^. lKfigfS(±103 cm-'ijl 

[ o o 4 4 ] r 4 Tm&wmizxmi titb z 
mi^3£ik*.xm i ±%fr'>it. *mm**t>. 

?«&<>DlHi2 0 mmZimt-f^X-bhZ. t tfhfr 
■?it. -?x?mm<omt:Zti£')l:%<&fctZb. l£ 

£.t &. &t^ft-?X?m®<r)l® A£0. 5umtlit 
JnifciltT. <I*l£0. 5um%ffilzBtfit&Zt\i 

wmx'h&ztffhfriit. &ix. A+Bfcj^rsB 

<7>M£«2. 9 9. 9 9 8%g,g*iif4LV^c7>±K-C 
[00451331015 50 



1 0 



VX?«*&9«aB£2 0mnu #V.X?«i&Ol|lA£ 5 
mmkLT, A+Bfcm-&B?)ffl£$80%t LitZ 
bWUi. WiWlfcFWfcLT* WJJfciSGaN 
^ifHJfcgfflS«£#*:. :^GaN^ B B B |£W 
«HVPE«S(^tmUIWM42:Rtt. 100/*m 
/h r COG a Njfcg^frT 1 1 0 ma££3-efc b £ 
MZ1 lranKOGaNgai^, VX^»±S^ 

^Kfi^SS-TEMT^ttL^tc:^. <6fi$g<ii0 
• cm-tJQLTfcrfflatLTVvC:. L*»U GaNife^fc 

xfmmomiztx-mLxm . fir?x?mmnmt 

*Z<t&ZtlZ77v7mie>j!iXlS£L<%<. A 
<Qm\t5mm£±mt-tK£Ti>lZbffbiP'oit. 

[0046] aim 

mm i tfcJts^x^ico^co^riS]^. < 1 1 - 2 
o>irfoizmvzi:otzmjs.i,itz\biimi. mum 

k&Km&MkmzX * OMcOitibnOGaNmS^M 

mm&rB&Lit. $mm b*wmcomiT0)GaN 
ti&tx'commeffiM. mimicoGaN&tii&ssMm 

WStf 1 OH. *1H^<0G a N^IS^^fflSte&J 5 
B^T*o;t. Z<7)Zbfrt>. *^0Jt:J:5GaN^g 

[0047] 

[5K8^S] *3fc^KJ£GaN^ B 1,|fcgflaK£ 

L*»k£fi&mX^£rt£L&^H,S^#GaN&g 
J 0^fc=Sr< «fc 0mi8K=»frr&£ fciPT* 

[HiS^ism^iiBH] 

[HI ] *^!fl<7)G a N jRStf||fc^^tf>-W£jj^- 
0T&6. 

[02 ] *MfaG a NjKIH|£«jgMMKM*jj* 

[03 1 *m&GaNm£ks8.mm.e>®<omt:m 

[04] Ga KMtiUUfcA9MH&&'th1Um 

zmmxht. 
i <-xmm 

11 fnx9Wk 

12 -?X9ffl& 

A fFixfUmrM 

B 7X; 
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